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What Is Claimed Is: 




l\ A method for high speed, scanning phase 
measuring of Nan object at a vision station: to develop 
physical information associated with the object, the 
5 method comprising the steps of: 

projecting a^pattem of imagable electromag- 
netic radiation witsir at least one projector; 

moving ferie^ object relative to the at least one 
projector at ther vision station to scan the projected 
10 pattern of electromagnetic radiation across a surface of 
the object to generate^ an [^imagable electromagnetic 
radiation signal 

receiving the imkgkble electromagnetic radia- 
tion signal frorrK the su^ace of the object with a 
15 detector having a p4i.u^arxity \>f separate detector ele- 
ments ; 

maintaining the at lea^fet one projector and the 
detector in fixed relation to each other; 

measuring an amount of rvadiant energy in the 
20 received electromagnetic radiatiori signal with the 
detector wherein the detector elements produce images 
having different phases of the sameN^ scanned surface 
based on the measurement; and 

computing phase values and amplitude values 
25 for the different ph ases from the multipl^jLmages . 

2. The method as claimed in claim 1 wherein 
the physical information is dimensional information and 
the imagable electromagnetic radiation is light. 

pf.^ The method as claimed in claim 1 wherein 
30 the physical information is polarization information, 
the imagable electromagnetic radiation is polarized, a 
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response of the detector elements is polarization sensi- 
tive and wherein the images are based on polarization 
from the surface. 

0 jr. The method as claimed in claim 1 wherein 
5 the plurality of detector elements are uniformly spaced 
and wherein the step of moving, is performed uniformly 
and continuously. 

7 

The method as claimed in claim 1 wherein 
the step of computing includes the step of registering 
10 the images. 

f 

j£ \ The method as claimed in claim 1 wherein 
the detector elements are elongated in a direction 
parallel to a detector axis of the detector, and wherein 
the detector also has an optical axis and wherein the 
15 step of moving is performed in a direction substantially 
perpendicular to the detector and optical axes. 

/f. The method as claimed in claim /f wherein 
the detector is a multi- linear array camera. 

/o ■ g 

: ff. The method as claimed in claim wherein 
20 each detector element is a row of CCD sensing elements 
extending substantially parallel to the detector axis 
and wherein the step of moving is performed in a direc- 
tion substantially perpendicular to the rows of the CCD 
sensing elements . 

2 5 ^ The method as claimed in claim 2 wherein 

the detector has an optical axis and wherein the step of 
moving is performed in a direction substantially paral- 
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.lei to the optical axis and wherein the projected 
pattern of light is a stripe of lines. 

y& . The method as claimed in claim 1 wherein 
the step of projecting is performed with two projectors. 

5 yC « The method as claimed in claim wherein 

the step of moving includes the step of cycling the 
object relative to the two projectors wherein the two 
projectors alternately project the pattern of imagable 
elect r omagne tic r adi a t i on . 

// 

10 The method as claimed in claim / kT wherein 

the two projectors alternately project the pattern of 
imagable electromagnetic radiation during consecutive 
scans of the projected pattern of imagable electromag- 
netic radiation. 

V 

15 i The method as claimed in claim 2 further 

comprising the step of determining height of the surface 
of the object based on the phase and amplitude values. 
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14 . A syS' 
measuring of an obje< 
physical inf ormatij 
system including : 

at lejast 



em 



for high speed, scanning phase 
vision station to develop 
associated with the object, the 
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pattern of imagable el 

means If or movl 
least one projector at 
projected pattern of imal 
across a surface of the 
electromagnetic radiation signal; 



ojector for projecting a 
c radiation; 
the object relative to the at 
the vision station to scan the 
able electromagnetic radiation 
\object to generate an imagable 
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a detector for receiving the imagable electro- 
magnetic radiation sianglr^rom the surface of the object 
and having a plurality on separate detector elements for 
measuring an amount of radiant energy in the imagable 
5 electromagnetic radiation\ signal wherein the detector 
elements produce images hayiAgu^if f erent phases of the 
same scanned surface basedlon the measurement; 

means foV maintaining the at least one projec- 
tor and the detector in/fi^ed relation to each other; 
10 and 

means for computing\phase values and amplitude 
values for the different phases from the images. 



15. The method as claimed in claim 14 wherein 
the physical information is dimensional information and 
15 the imagable electromagnetic radiation is light. 

The method as claimed in claim 14 wherein 
the physical information is polarization information, 
the imagable electromagnetic radiation is polarized, a 
response of the detector elements is polarization sensi- 
20 tive and wherein the images are based on polarization 
from the surface. 

)Sf. The system as claimed in claim 14 wherexn 
the plurality of detector elements are uniformly spaced 
and wherein the means for moving moves the object 
2 5 relative to the at least one projector uniformly and 
cont inuous ly . 

' ' The system as claimed in claim 14 wherein 

the means for computing includes means for registering 
the images . 
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' The system as claimed in claim 14 wherein 

the detector elements are elongated in a direction 
parallel to a detector axis of the detector and wherein 
the detector also has an optical component having an 
5 optical axis and wherein the means for moving moves the 
object relative to the at least one projector in a 
direction substantially perpendicular to the detector 
and optical axes. 

^f. The system as claimed in claim 1<9 wherein 
10 the detector is a multi-linear array camera. 

j Jp£ The system as claimed in claim ^5 wherein 
each detector element is a row of CCD sensing elements 
extending substantially parallel to the detector axis 
and wherein the means for moving moves the object 
15 relative to the detector in a direction substantially 
perpendicular to the rows of the CCD sensing elements. 

The system as claimed in claim 15 wherein 
the detector has an optical component for receiving the 
reflected light signal, the optical component having an 
20 optical axis and wherein the means for moving moves the 
object relative to the at least one projector in a 
direction substantially parallel to the optical axis and 
wherein the projected pattern of light is a stripe of 
lines. 

25 ^ ^S^. The system as claimed in claim 14 further 

comprising two projectors, the two projectors projecting 
the pattern of imagable electromagnetic radiation. 

r The system as claimed in claim^S wherein 

the means for moving cycles the object relative to the 
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two projectors wherein the two projectors alternately 
project the pattern of imagable electromagnetic radia- 
tion during consecutive cycles. 

^?T. The system as claimed in claim wherein 
imagable the two projectors alternately project the 
pattern of electromagnetic radiation during consecutive 
scans of the projected pattern of imagable electromag- 
netic radiation. 

/7 

i" / " ^€ . The system as claimed in claim 15 further 
comprising means for determining height of the -surface 
of the object based on the phase and amplitude values. 

27. The system as claimed in claim 14 wherein 
the at least one projector and the detector at least 
partially define an optical head. 
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